A flaring X-ray source was found near the galaxy NGC 4697 (ref. 1). Two brief flares were seen, separated by four years. During each flare, the flux increased by a factor of 90 on a timescale of about one minute. There is no associated optical source at the position of the flares 1 , but if the source was at the distance of NGC 4697, then the luminosities of the flares were greater than 10 39 erg per second. Here we report the results of a search of archival X-ray data for 70 nearby galaxies looking for similar flares. We found two ultraluminous flaring sources in globular clusters or ultracompact dwarf companions of parent elliptical galaxies. One source flared once to a peak luminosity of 9 × 10 40 erg per second; the other flared five times to 10 40 erg per second. The rise times of all of the flares were less than one minute, and the flares then decayed over about an hour. When not flaring, the sources appear to be normal accreting neutron-star or black-hole X-ray binaries, but they are located in old stellar populations, unlike the magnetars, anomalous X-ray pulsars or soft γ repeaters that have repetitive flares of similar luminosities.
. A plot of the cumulative X-ray photon arrival time and a crude background-subtracted light curve for this source derived from an approximately 76,000-s Chandra observation taken on 2003 February 14 are shown in Fig. 1 . Prior to and after the flare, the X-ray count rate of the source was (2.1 ± 0.2) × 10 −3 counts per second (errors given here and elsewhere, unless otherwise stated, are 1σ). This count rate corresponds to a 0.3-10-keV luminosity of (7.9 ± 0.8) × 10 38 erg s
for a power-law spectral model with a best-fit photon index of Γ = 1.6 ± 0.3 (see Methods), assuming the source is at the distance of NGC 4636. About 12,000 s into the observation, the source flared dramatically, with six photons detected in a 22-s span, leading to a conservative peak flare count rate of . − . 1 . Following the initial 22-s burst, the source emitted at a less intense, but still elevated, rate for the next 1,400 s. In total, 25 photons were emitted during the flare, for an average X-ray luminosity of (7 ± 2) × 10 39 erg s −1 and a total flare energy of (9 ± 2) × 10 42 erg. We assess that the probability of this burst being due to a random Poisson fluctuation of the persistent count rate is about 6 × 10 −6 (see Methods). Although the photon statistics during the 25-photon burst were limited, there was no evidence that the spectrum of the source differed during the flare. There are no apparent flares in the combined 370,000 s of the other Chandra and XMM-Newton observations of NGC 4636, either before or after 2003 February 14 (see Extended Data Table 1) . A previous study 4 spatially associated Source 1 with a purported globular cluster of NGC 4636 that was identified through Washington C-band and Kron-Cousins R-band system CTIO Blanco Telescope imaging 5 . Although faint (R = 23.02), the optical source identified as CTIO ID 6444 had a C − R = 1.94 colour that is consistent with a globular cluster of near-solar metallicity 5 . Follow-up spectroscopic observations 6 of a sub-sample of the globular cluster candidates in the vicinity of the globular cluster that hosts Source 1 found that 52 out of 54 (96%) of the objects with a C − R colour and magnitude similar to CTIO ID 6444 were confirmed to be globular clusters of NGC 4636, with the two remaining objects identified as foreground Galactic stars. The hard X-ray spectrum of Source 1 during its persistent phase (see Methods) evidences against it being a late-type Galactic dwarf star, for which the X-ray emission tends to be quite soft. Galactic RS CVn stars exhibit hard X-ray emission in quiescence and are known to undergo X-ray flares, but these stars have much higher optical-to-X-ray flux ratios 7 compared to Source 1. Therefore, it is highly likely that the optical counterpart of Source 1 is a globular cluster within NGC 4636. On the basis of its absolute R-band magnitude and ratio of mass to light (M/L = 4.1, with M in units of solar masses M ⊙ and L in solar R-band luminosities), we estimate the globular cluster to have a mass of 3 × 10 5 M ⊙ (see Methods). A second X-ray source located near the elliptical galaxy NGC 5128 showed similar flaring behaviour. In the 2007 March 30 Chandra observation of NGC 5128, a source at RA = 13 h 25 min 52.7 s, dec. = − 43° 05′ 46″ (J2000; hereafter Source 2) began the observation emitting at a count rate of (9.5 ± 1.5) × 10 −4 counts per second. This count rate corresponds to a 0.3-10-keV luminosity of (4.4 ± 0.7) × 10 37 erg s −1 using the best-fit Γ = 1.0 ± 0.2 power-law photon index and a distance 8 42 erg. The light curves for the four Chandra flares look remarkably similar, as illustrated in Fig. 2 . We combined these four light curves into a combined background-subtracted light curve (see Methods for details) in Fig. 2 . Following the fast rise of the source by a factor of about 200 to a peak luminosity approaching 10 40 erg s −1 , the source remained in a roughly steady ultraluminous state for approximately 200 s before decaying over a time span of around 4,000 s (Fig. 2) . Fitting a power law to the combined spectra of the four Chandra flares yielded a best-fit photon index of Γ = 1.2 ± 0.3. Therefore, much like Source 1, the spectrum of Source 2 did not change appreciably during the flare.
Source 2 has previously been identified with the object HGHH-C21 (also called GC 0320) within NGC 5128 [9] [10] [11] . With a spectroscopically determined recessional velocity 10 M ⊙ , the optical counterpart is either a massive globular cluster or, given its unusual elongated shape, more likely an ultracompact dwarf companion galaxy of NGC 5128.
It is unlikely that the flaring and the steady emission in both sources are attributable to two unrelated sources in the same host. Because our flare search technique would have found these flares had they been detected by their flare photons alone, we can calculate the probability that these globular clusters would have also hosted steady X-ray emission more luminous than the persistent emission in each globular cluster (see Methods). The globular cluster in Source 1 has a < 0.3% probability of having an X-ray source with a luminosity of more than 8 × 10 38 erg s
; the globular cluster or ultracompact dwarf in Source 2 has a < 9% probability of having an X-ray source with a luminosity of more than 4 × 10 37 erg s −1 . Multiplying these probabilities leads to only a < 0.02% chance that both flares are unrelated to the steady emission. In the unlikely event that the flares are distinct sources from the persistent sources, the flaring sources must be flaring by more than two orders of magnitude over whatever their true non-flare luminosities are.
Summing up all the available archival Chandra and XMM-Newton data (but omitting the Chandra High Resolution Camera (HRC) and transmission grating exposures, which are not sensitive enough to detect a flare of similar intensity to that seen in the Advanced CCD Imaging Spectrometer (ACIS) observations) allows us to constrain the duty cycle and recurrence rate of the flares. Source 2 flared five times for a total combined flare time of about 20,000 s in a total observation time of 7.9 × 10 5 s, yielding one flare every approximately 1.8 days and a duty cycle of about 2.5%. Source 1 flared once for 1,400 s in a total observation time of 370,000 s. This single flare implies a recurrence timescale of > 4 days and duty cycle of < 0.4%. In terms of energetics, variability and survivability, only short-and intermediate-duration soft gamma repeaters (SGRs) 13 and their cousins the anomalous X-ray pulsars (AXPs) 14 are comparable to the sources discussed here. However, SGRs and AXPs are believed to be very young and highly magnetized neutron stars, which are not likely to be found in an old stellar population such as a globular cluster or red ultracompact dwarf galaxy. Our sources are also unlike SGRs and AXPs in that SGR/ AXP flares of this magnitude last only a few to a few tens of seconds 15, 16 without an hour-long decay as seen in our sources. Our sources are also unlikely to be type-II X-ray bursts of neutron stars, which are believed to result from rapid spasmodic accretion onto the neutron star. In addition to having flare-to-pre-flare luminosity ratios of only 10-20, the only type-II burst to reach 10 40 erg s −1 (GRO J1744− 28, the Bursting Pulsar) exhibits several sub-minute flares per day when flaring, with total flare energies per burst that are much lower than our sources and different timing properties from our sources 17 . Furthermore, the quiescent X-ray luminosity of the Bursting Pulsar is 4-5 orders of magnitude fainter than the long-term luminosities of our sources. Qualitatively, the fast rise and slower decay of Source 2 ( Fig. 2) resembles that of type-I bursts from Galactic neutron stars, which typically peak near the Eddington limit of a neutron star. However, the peak luminosities from Sources 1 and 2 are 1-2 orders of magnitude greater than the type-I limit for even helium accretion and last more than an order of magnitude longer. Rare superbursts from Galactic neutron stars have been known to last for an hour 18, 19 , but have peak luminosities well below those of our sources. Other X-ray flares of unknown source [20] [21] [22] appear to be one-time transient events, indicating that they were (probably) cataclysmic events with no post-flare emission, unlike our sources.
We investigated the light curves of several thousand X-ray point sources within 70 Chandra observations of nearby galaxies and found only the two examples presented here. It would appear that the Milky Way has no analogues to our sources. This is not surprising given the small number (about 40) 23 of X-ray sources in the Milky Way that are brighter than 10 37 erg s −1
, the lack of X-ray binaries that are more luminous than 10 38 ergs s −1 in Galactic globular clusters, and the rarity of burst sources in the extragalactic sample. The nature of Sources 1 and 2 remains uncertain. The increased emission during the burst might result from a narrow cone of beamed emission that crosses our line of sight every few days. However, it is unclear how a pulsed beam would lead to the distinctly asymmetric fast rise and slower decay profile. Alternatively, the flare might represent a period of rapid, highly super-Eddington accretion onto a neutron star or stellar-mass black hole, perhaps during the periastron passage of a donor companion star in an eccentric orbit around a compact object. Such an explanation has been suggested to explain observed (albeit neutron-star Eddington-limited) flares in galaxies 1, 24 . Finally, the high X-ray luminosity during the peak of the flare might represent accretion onto an intermediate-mass black hole. If the flares are Eddingtonlimited, then black hole masses of 800M ⊙ and 80M ⊙ are implied for Sources 1 and 2, respectively, assuming a bolometric correction of 1.1 appropriate for a 2-keV-disk blackbody-temperature spectral model. The fast rise times constrain the maximum mass of a putative black hole, because the rise time cannot be shorter than the travel time of light across the innermost stable circular orbit of the black hole. For both sources, the fastest rise happened over a 22-s period, implying an upper limit on the mass of a maximally rotating black hole of 2 × 10 6 M ⊙ . A black hole in this mass range is a particularly intriguing explanation for Source 2, if indeed its host is the stripped core of a dwarf galaxy.
Online Content Methods, along with any additional Extended Data display items and Source Data, are available in the online version of the paper; references unique to these sections appear only in the online paper. 
LETTER RESEARCH METHODS
Flare search technique. We searched for flares from all point sources found in 70 Chandra observations of nearby luminous early-type galaxies. The evt2 files were downloaded from the Chandra archive, and the source-detection routine wavdetect in the Chandra Interactive Analysis of Observations (CIAO) package suite was used on the image files to create a list of sources detected at the > 3σ level. Our script then extracted the time-ordered photon arrival times for each source found by wavdetect. Next, our routines scanned the photon event list and searched for bursts by finding the time difference between each photon and the photon three photons forward in time from it (that is, a 4-photon burst). They then calculated the Poisson probability of detecting that many photons over that time interval given the overall count rate of the source over the entire observation and the number of 4-photon burst trials present over the epoch. This was repeated for 5-photon bursts, 6-photon bursts, 7-photon bursts and so on, up to 20-photon bursts. If the probability of a burst of that magnitude from Poisson fluctuations was below our fiducial value (1 in 10 6 ) and the count rate during the N-photon burst was more than ten times the average count rate of the source over the observation, then the source was marked for further study. Note that our technique is more sophisticated than a simple Kolmogorov-Smirnov test on this distribution. Our technique found several (previously known and unknown) flares from Milky Way M dwarf stars, which were removed from consideration. Among the 7,745 sources detected in the 70 observations, Source 1 and Source 2 were the only non-Galactic sources not previously detected (which appear to be transients or one-time events [20] [21] [22] ), for which the random Poisson fluctuation probability was less than 10 −6 and for which peak-to-persistent count ratio exceeded ten (to exclude somewhat variable, but non-flaring sources). Chandra and XMM-Newton data reduction. Those Chandra observations containing flares were then analysed further using CIAO 4.7 with CALDB version 4.6.9. The sources exhibited flaring in only ObsID 3926 for Source 1 and in ObsIDs 7799, 7800, 8490 and 10723 for Source 2. The remaining 3 and 36 ObsIDs for Sources 1 and 2, respectively, showed no flaring activity, did not have the source in the field of view of the detector, or the data were taken with a lower sensitivity detector (Chandra HRC/LETG/HETG) for which a flare of comparable intensity would not have been detected. Extended Data Table 1 lists all of the searched Chandra and XMM-Newton observations of NGC 4636 and NGC 5128. The luminosities of the sources in the non-flare observations were consistent with the persistent luminosities of the sources during the flare observations. All flares occurred in ACIS-I pointings. The event lists were reprocessed using the latest calibration files at the time of analysis with the CIAO tool chandra_repro. None of the Chandra observations had any background flaring time intervals that were significant enough to warrant their removal considering that we are interested in point sources. Energy channels below 0.3 keV and above 6.0 keV were ignored. Sources 1 and 2 were both located at least 4.8′ from the ACIS-I aim point in all of the observations, so we used the CIAO tool psfsize_srcs to determine the extraction radius for each observation that enclosed 90% of the source photons at an energy of 2.3 keV. All subsequent count rates and 0.3-10-keV X-ray luminosities were corrected for these point spread function (PSF) losses. Because each flare occurred at a large off-axis angle from the aim point, the photons were spread over a large PSF. Consequently, pile-up effects were negligible even at the peak of each flare. We do not believe that there is any way for the flares to be an instrumental effect such as pixel flaring or cosmic ray afterglows, for which each recorded event during the flare would occur in a single detector pixel. Inspection of all of the flare observations in detector coordinates revealed that the photons were not concentrated in a single detector pixel, but were spread out in detector space in accordance with the dither pattern of Chandra as would be expected from astrophysical photons. Furthermore, the photon energies of cosmic ray afterglows decrease with each successive photon, which is not the case for the photons occurring during the flare.
Although we did not conduct a survey of galaxies observed with XMM-Newton, we did utilize archival XMM-Newton data to search for additional flares from Sources 1 and 2. The XMM-Newton observations for Source 1 did not reveal any detectable flaring behaviour, but the 2014 February 9 observation (ObsID 0724060801) of Source 2 revealed a fifth flare for this source that was detected in the MOS1 and MOS2 detectors separately. To analyse the data, we used the 2014 November 4 release of the XMM-Newton Science Analysis Software (SAS), and the data were processed with the tool emproc, which filtered the data for the standard MOS event grades. Source 2 was observed only with the two MOS instruments, because it was not in the field of view of the pn camera (the observations used a restricted window owing to the high count rate of the central active galactic nucleus in NGC 5128). Periods of high background at the end of the observation were removed. Plots of cumulative photon arrival time for Sources 1 and 2. Each X-ray photon collected by Chandra or XMM-Newton is tagged with a position, energy and time of arrival, allowing a photon-by-photon account of each X-ray source at a time resolution set by the read-out time for the detector (3.1 s for Chandra ACIS-I and 2.6 s for XMM-Newton EPIC MOS). Plots of the cumulative photon arrival time are a simple way to observe time variability over the course of the observation. Whereas a source with constant flux will yield a cumulative photon arrival time plot with a constant slope, a flare will appear as a nearly vertical rise in the plot as photons stream in over a short period of time. Figure 1 shows the plot of cumulative photon arrival time for Source 1, illustrating the onset of the flare around 12,000 s after the beginning of the observation.
The plot of the cumulative photon arrival time from each of the five flares from Source 2 is shown in Extended Data Fig. 1 . The beginning of the flare is evident in each plot. The final Chandra flare (ObsID 10723) occurred just at the end of this short observation. The persistent count rate within the 10″ source-extraction region of the XMM-Newton observation is compromised by background, but the onset of the flare about 16,000 s after the beginning of the observation is evident. Peak flare rate and the statistical significance of the flares. We estimated the peak flare rate of Source 1 on the basis of the arrival times of the first six photons of the flare, which arrived over a 22-s period. Given the uncertainty in when the peak ended, we neglect the sixth photon of the flare to conservatively estimate a count rate of . − . + . 0 25 0 11 0 17 counts per second (1σ uncertainty) after correcting for the 10% of emission that is expected to be scattered out of the source extraction region owing to PSF losses. Background was negligible during the flare and accounted for only 7% of the emission inside the source-extraction region during persistent times.
Because Source 1 flared only once, it is necessary to accurately determine the number of independent trials that were contained in the sources searched within our sample of galaxies to determine the likelihood that the flare could result from a random fluctuation in the persistent count rate. The two sources discussed here were found as part of a 70-observation sample observed with Chandra and composed primarily of large elliptical galaxies at distances of < 20 Mpc, with a majority of the galaxies residing in Virgo or Fornax. Within these 70 observations, 7,745 sources were detected yielding a total of 8.5 × 10 5 photons. This is equivalent to 1.7 × 10 5 independent 5-photon groupings. Statistically, the chance of detecting five or more photons in 22 s for a source that normally emits at 1.9 × 10 . With 1.7 × 10 5 independent trials throughout our sample, the chance of finding a single 5-photon burst for the Source 1 flare is 1.7 × 10 . Searching over multiple photon-burst scales increases the odds of finding a chance statistical fluctuation. A previous study 1 that reports a similar calculation gives this correction factor to be approximately 2.5 using Monte Carlo simulations; applying that correction here leads to a false detection probability of 4.3 × 10 . Similar calculations can be performed for each flare detected in Source 2 by Chandra observations. In the four cases, the flare at its peak was detected using 9 photons in 51 s, 6 photons in 22 s, 7 photons in 22 s and 6 photons in 37 s. Given the persistent count rates in each observation, and correcting appropriately for both the number of independent 9-photon, 6-photon, and 7-photon trials (that is, scaling appropriately from the 1.7 × 10 5 independent 5-photon trials) and for the multi-burst search correction factor of 2.5, we calculate probabilities of 1.4 × 10 −5 , 7.1 × 10 −7 , 1.2 × 10 −6 and 9.0 × 10 −4 of a false flare detection for each of the four flares. Because we considered XMM-Newton data only after having detected the flares in the Chandra data, the probability that the flare observed with XMMNewton was falsely detected is 5.0 × 10 −8 given the 113,000 s of total exposure on this source. When combined, this gives a probability that all the flares were falsely detected of 5.4 × 10 −28
. X-ray light curves. Owing to the limited photon statistics for the flare in Source 1, only a crude X-ray light curve was obtained by binning photons in groups of five and determining the count rate over which the five photons were collected (Fig. 1) . The four individual 5-photon-bin Chandra light curves for Source 2 showed similar timing behaviour (Fig. 2) , which gave us confidence to combine them into one light curve. For each flare, we determined the average arrival time of the first three photons of the flare and set this to 'time zero' . Thus, photons before the flare were assigned a negative time value. The four photon lists were then combined at 'time zero' to provide a combined photon list. Photons were then binned in groups of ten to calculate count rates during the time period over which the ten photons were collected. The count rates were divided by four to give the average count rate per time bin per flare. Because the fourth Chandra epoch (ObsID 10723) was very short and does not extend from − 40,000 s to 40,000 s from the start of the flare, we corrected the count rate accordingly to account for the temporal coverage of this epoch. The count rates were corrected for the loss of photons outside the extraction region due to the PSF, and for the expected background (although negligible during the flare, this accounted for 14% of the where
The globular cluster hosting Source 1 has photometry in Kron-Cousins R-band and Washington C-band filters; R = 23.02 and C − R = 1.94. This colour corresponds to a photometrically derived metallicity of Z/H = − 0.08 dex (Z = 0.8Z ⊙ ) 29 .
Using a single population model 30 given a Kroupa initial mass function, a 13-Gyr age, Z/H = − 0.08 dex and M/L = 4.1 in the R-band are expected for this cluster. Given the distance to NGC 4636 (d = 14.3 Mpc), the R-band M/L referenced above, and a solar R-band magnitude M R⊙ = 4.42, we estimate a globular cluster mass of 3.0 × 10 5 M ⊙ . Because we do not have a size measurement for this globular cluster, we conservatively estimate a minimum size of 1.5 pc, which is the 3σ lower limit based on a survey of globular clusters in the Virgo cluster 31 . With these values, we estimate that the globular cluster is expected to have 0.017 X-ray binaries with luminosities of more than 3.2 × 10 38 erg s
. To determine the number of X-ray binaries that are expected above the observed persistent X-ray luminosity of Source 1, we apply the X-ray luminosity function in globular clusters found in a previous study 26 , which predicts that the Source 1 persistent luminosity (8 × 10 38 erg s
) is ten times less likely to be found in a globular cluster than a 3.2 × 10 38 erg s −1 source. This leads to an estimate of 0.0017 X-ray sources equal to or more luminous than Source 1. Therefore, after having found a flaring source, the probability that the persistent emission comes from a different X-ray binary in this cluster is < 0.17%. If we conservatively assume that the predicted number of X-ray binaries could be 50% higher (approximately convolving all of the uncertainty sources), then the probability is < 0.24%.
The globular cluster or ultracompact dwarf galaxy hosting Source 2 has a spectroscopically determined metallicity of Z/H = − 0.85 dex (Z = 0.14Z ⊙ ) 32 . The derived stellar mass 12 of the source is 3.1 × 10 6 M ⊙ . Given its size 12 of 7 pc, and correcting for the luminosity function 26 (which predicts that a 4 × 10 37 erg s
source is ten times more likely to be found in a globular cluster than a 3.2 × 10 38 erg s −1 source), we estimate that the globular cluster is expected to have 0.064 X-ray binaries with luminosities of more than 4 × 10 37 erg s
. Therefore, after having found a flaring source, the probability that the persistent emission comes from a different X-ray binary in this cluster is < 6.4%. If we conservatively assume that the predicted number of X-ray binaries could be 50% higher (approximately convolving all of the uncertainty sources), then the probability is < 9.1%. This might be an overestimate given that ultracompact dwarfs appear to harbour X-ray sources at a lower rate than globular clusters 33 . Even in the most conservative case, the combined probability that both sources arise from sources different from the persistently emitting sources is < 1.5 × 10 . For both sources, we determined their positions separately during the flare phase and the persistent phase and found no statistical difference within the positional uncertainties. However, this is not highly constraining given the large PSF of Chandra at the off-axis location of the flares. Code availability. The code used to find X-ray flares is available at http://pages.astronomy.ua.edu/jairwin/software/. emission during persistent periods). The combined light curve for Source 2 is shown in Fig. 2 . A sharp rise at the beginning of the flare was followed by a flat ultraluminous state for about 200 s. The improvement in statistics by combining the four light curves traces the duration of the decay in flux out to about 4,000 s. Following the flare, the count rate of the source was remarkably consistent with the pre-flare count rate. Spectral fitting and source luminosities. For Source 1, we extracted a combined spectrum during the pre-and post-flare period using the CIAO tool specextract. Background was collected from a source-free region surrounding our source. Using XSPECv12.8, a power-law model absorbed by the Galactic column density in the direction of NGC 4636 (N H = 1.8 × 10 20 cm −2 ) 25 using the tbabs absorption model was used to fit the background-subtracted spectrum. Only energy channels over the range 0.5-6.0 keV were considered in the fit. The spectrum was grouped to contain at least one count per channel and the C-statistic was used in the fit. A best-fit power-law photon index of 1.6 ± 0.3 (90% uncertainty) was found. This fit implies an unabsorbed luminosity of (7.9 ± 0.8) × 10 38 erg s −1 during the persistent state (all luminosities reported below have also been corrected for absorption). Because the flare period contained only 25 photons, the flare spectrum was poorly constrained (Γ = 1.6 ± 0.7). This led to a peak luminosity during the and a luminosity 30% less than that derived from the power-law fit.
For Source 2, we combined the spectra from the flare periods of the four Chandra observations into one spectrum using specextract. The same was done for the pre-and post-flare periods combined. The best-fit power-law photon indices for persistent and flare periods assuming a Galactic column density in the direction of NGC 5128 (8.6 × 10 20 cm −2 ) 25 were 1.0 ± 0.2 and 1.2 ± 0.3 (90% uncertainty), respectively. Again, this indicates no significant change in the spectral shape during the flare. These spectral models implied persistent and peak flare luminosities of (4.4 ± 0. 2 for the persistent state and unconstrained below 5 × 10 21 cm −2 during the flare (90% uncertainties for two interesting parameters). In both instances, freeing the absorption changed the unabsorbed X-ray luminosity by only < 10%. The source does not reside in the dust lane of NGC 5128, so this excess absorption, if real, might be intrinsic to the source. We also fitted the flare spectrum with a disk blackbody model with fixed N H at the Galactic value and found a best-fit temperature of . − . + . , with a comparable goodness-of-fit to that of the power-law model and a luminosity 20% below that derived from the power-law fit.
For the XMM-Newton observation, the spectrum and response files were generated using the standard SAS tasks evselect, backscale, arfgen and rmfgen. Because the count rate during the pre-and post-flare time period is dominated by background (owing to the much larger extraction region compared to Chandra and to higher background rates), we did not extract a spectrum for the persistent period. We extracted the background-subtracted flare spectrum in a 30″ region around the source and fitted it with the absorbed power law described above for Chandra observations. The slope of the power law was poorly constrained (Γ = 1.5 ± 0.5) owing to the low number of photons detected in the flare, but the slope was consistent with the fit from the co-added Chandra spectrum. The peak luminosity of the flare was . 1 , again consistent with the Chandra flares. Probability of the flare and persistent emission being from two different sources. We have assumed that the persistent and flare emission emanate from a single source within the globular cluster hosts of Sources 1 and 2, but it is possible that two separate sources in the same cluster are responsible for the emission. The probability that a globular cluster hosts an X-ray binary of a particular X-ray luminosity depends on the luminosity of the source 26 and the properties of the globular cluster, such as its mass, concentration and metal abundance 27, 28 . From previous work 27 , the number of X-ray sources more luminous than 3.2 × 10 38 erg s −1 in a globular cluster that has a mass M, stellar encounter rate Γ h , half-light radius r h , and cluster metallicity Z is 
